388 LOADING AND KNEE-ALIGNMENT HAVE SIGNIFICANT INFLUENCE ON CARTILAGE T2 IN PORCINE KNEE JOINTS  by Shiomi, T. et al.
S204 Poster Presentations
dered value approach was more sensitive in detecting differences
in rates of cartilage thinning in OA knees with different radio-
graphic stages than analysis of any given compartment, plate, or
subregion. The method circumvents the challenge of selecting a
particular knee compartment or anatomical subregion “a priori”
as an outcome measure of progression. The method may prove
particularly useful in substantially reducing sample sizes when
comparing groups treated with a DMOAD versus one treated with
a placebo.
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Purpose: We developed a non-metallic pressure device for ex-
cised porcine knee joints which allowed MR imaging under variable
loading or knee alignment conditions. The purpose of this study is
to assess inﬂuence of loading and knee alignment on T2 mapping
of the porcine femoral cartilage.
Methods: Ten porcine knee joints were harvested en block, and
were imaged using the custom-made pressure device and 3.0T
MR imaging system. Sagittal T2 maps were obtained at knee
neutral alignment without external compression (Condition A), un-
der mechanical compression equivalent to 10 mm displacement
(Condition B), under the same compression after it remained for
10minutes (Condition C), and under the same compression with
the knee 10° varus alignment (Condition D). T2 values of deep, in-
termediate, and superﬁcial layers of the medial and lateral femoral
cartilage at the weight-bearing area were compared among those
conditions using a custom-made software (Fig. 1). After imaging,
cartilage contact pressures between the femoral and tibial car-
tilages were measured using pressure-sensitive ﬁlm, and were
correlated with cartilage T2 measurements.
Results: On unloading (Condition A), the average T2 values of
deep/intermediate/superﬁcial layer were 59±3.7 ms/62±7.6 ms/
67±6.4 ms in the medial cartilage, and 63±7.5 ms/65±9.2 ms/
72±7.8 ms in the lateral cartilage, respectively. T2 values in both
medial and lateral superﬁcial layers had signiﬁcantly higher values,
compared to those in the deep zone (p < 0.05).
In the medial cartilage, average T2 values of deep/intermediate/
superﬁcial layer were decreased by 1.4%/13%/6.0% on loading
(Condition B), and were further decreased by 4.3%/19%/17% on
varus alignment (Condition D), as compared with those values
at Condition A (Fig. 2). In the lateral cartilage, those T2 values
were decreased by 3.9%/7.7%/4.2% at Condition B, but were
Figure 1. Three layers of femoral cartilage.
increased by 1.6%/9.6%/7.2% at Condition D. There was a signiﬁ-
cant decrease of T2 value in the intermediate layer of the medial
cartilage at both Condition B and Condition D (p < 0.05). How-
ever, there was no signiﬁcant difference in the T2 values between
Condition B and C at any zone. The total contact pressure at
medial/lateral cartilage was 47±8.4 N/46±5.1 N respectively at
Condition B, and 94±21 N/35±7.8 N at Condition D. These values
were signiﬁcantly correlated with the T2 value in the intermediate
zone of medial cartilage (Condition B/D: r=0.485/0.636) and lateral
cartilage (r=0.484/0.784)
Figure 2. Changes of T2 values at each condition.
Conclusions: Decreased T2 on loading was assumed to reﬂect
deformation of collagenous architecture or extrusion of water con-
tent within the cartilage. In the present study, response of T2
change to loading or alignment change was variable between the
medial and lateral cartilages, and among the deep, intermediate,
and superﬁcial layers. Those T2 changes were signiﬁcantly re-
lated with contact pressure measurements by pressure-sensitive
ﬁlm. Our results may indicate that quantitative assessment of MR
imaging for the cartilage differs in various physiological conditions,
and T2 mapping under loading allows non-invasive, biomechanical
assessment of site-speciﬁc stress distribution in the cartilage.
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Purpose: Previously, we’ve reported successful regeneration of
cartilage in rabbit osteochondral defects using allogeneic carti-
laginous aggregates derived from bone marrow-derived cells by
three-dimensional culturing using a Rotating Wall Vessel (RWV)
bioreactor. However, the details of the regeneration were unclear.
The success of cell therapy will depend on the ability to monitor
the fate of transplanted cells in vivo. Therefore our research group
established that internalizing quantum dots (i-QDs) generated by
conjugation with an internalizing antibody against an hsp70-family
stress chaperon, mortalin, offered an efﬁcient, genetically nonin-
vasive, nontoxic and functionally inert way to label mesenchymal
stem cells. The aim of this study is to detect the i-QD-labeled
chondrogenic cells transplanted into osteochondral defects of rab-
bits to determine whether the transplanted cells directly replace
the reparative tissue or only induced the host bone marrow or
synovium-derived cells to differentiate into cartilage.
Methods: First, bone marrow-derived cells were collected from 12-
day-old Japanese white rabbits. Then we cultured the cells in ﬂasks
until a conﬂuence of 80% was achieved, in about one week. I-QDs
